The role of flavin-containing monooxygenase in the N-oxidation of the pyrrolizidine alkaloid senecionine.
The pyrrolizidine alkaloid, senecionine, is N-oxidized by purified pig liver flavin-containing monooxygenase but not by purified rabbit lung flavin-containing monooxygenase. The activity of the pig liver enzyme toward senecionine was linear with time and amount of enzyme. The oxygenation was not due to some indirect mechanism, such as O2- release from the enzyme, as scavengers of activated oxygen had no effect on product formation. The Km of purified pig liver flavin-containing monooxygenase for senecionine was 0.3 mM. Although senecionine is a substrate for the pig liver enzyme, studies performed with rat liver microsomes suggest that, in this species, cytochromes P-450 catalyze the majority of senecionine-N-oxidation. These experiments included inhibition by chemical inhibitors of P-450, treatment of the microsomes with elevated temperatures, inhibition by anti-NADPH-cytochrome P-450 reductase antibody, the effect of dexamethasone on N-oxidation, and relative amounts of flavin-containing monooxygenase determined by immunoquantitation. These results demonstrate that flavin-containing monooxygenase can be involved in the detoxication of pyrrolizidine alkaloids via N-oxidation, but the relative contribution of flavin-containing monooxygenase and cytochromes P-450 may be species and tissue dependent.